Objective To compare laparoscopy with laparotomy for surgical staging of endometrial cancer. Methods A cohort of women with preoperative diagnosis of endometrial cancer who underwent surgical staging was retrospectively evaluated. The main study end points were: morbidity and mortality, hospital length of stay, perioperative adverse events and recurrence rate. Data analysis was performed with the software SPSS v25 (IBM Corp., Armonk, NY, USA), categorical variables using a Chi-square and Fisher test, and continuous variables using the Student t-test. Results A total of 162 patients were analyzed. 138 patients met the inclusion criteria, 41 of whom underwent staging by laparoscopy and 97 by laparotomy. Conversions from laparoscopy to laparotomy happened in 2 patients (4.9%) and were secondary to technical difficulties and poor exposure. Laparoscopy had fewer postoperative adverse events when compared with laparotomy (7.3% vs 23.7%, respectively; p ¼ 0.005), but similar rates of intraoperative complications, despite having a significantly longer operative time (median, 175 vs 130 minutes, respectively; p < 0.001). Hospital stay was significantly lower in laparoscopy versus laparotomy patients (median, 3 vs 7 days, respectively; p < 0.001). No difference in recurrence or mortality rates were observed. Conclusion Laparoscopic surgical staging for endometrial cancer is feasible and safe. Patients have lower postoperative complication rates and shorter hospital stays when compared with the approach by laparotomy.
Introduction
Endometrial cancer (EC) is the sixth most common cancer in women worldwide and the most common gynecologic malignancy in developed countries.
1,2 EC occurs mainly in postmenopausal women, with a peak incidence between 55 and 60 years of age. 3 Women have a 2.5% lifetime risk of developing EC, and it is estimated that half million cases will be diagnosed worldwide by 2035.
1,4
Most cases of EC are diagnosed at an early stage, when the disease is more likely to be surgically treated with the best outcomes. 3, 5 The prognosis is determined primarily by disease stage and histology. Based upon the International Federation of Gynaecologists and Obstetricians (FIGO) criteria, EC is surgically staged. 6, 7 Complete surgical staging includes peritoneal cytology, exploration of the peritoneal cavity, extrafascial total hysterectomy, bilateral salpingo-oophorectomy, as well as pelvic and paraaortic lymphadenectomy in selected patients. 6 The advantages of surgical staging lie in the diagnosis, prognosis, and proper triage of patients for adjuvant therapy. 5, 8 The surgical procedure is still associated with morbidity, long hospital stay, intraoperative and postoperative adverse events. The traditional surgical approach to EC staging is by laparo tomy. 10, 11 Alternative approaches may be appropriate in low risk patients. Over the past two decades, randomized controlled trials comparing laparoscopy and laparotomy staging with significant advantages over laparotomy have been conducted, especially in the reduction of perioperative morbidity.
3,11-13
Laparoscopic staging surgery for patients with EC has been performed in Viseu (at a tertiary Portuguese center) since 2009 and more routinely since 2012; in this study, the authors intend to assess the safety and morbidity rate associated to the surgical staging of EC performed by either laparoscopy or laparotomy.
Methods
The present retrospective cohort study included all women with diagnosis of EC who were submitted to surgical staging between January 1st, 2012, and January 31st, 2018 at Hospital de São Teotónio, -in Viseu, Portugal.
The primary outcome of the study were surgical complications. Other end points included laparoscopy conversion to laparotomy, length of hospital stay after surgery, operative time, recurrence-free survival and survival.
Eligibility requirements were: preoperative diagnosis of EC and a surgical intervention that included, at least, a total hysterectomy and bilateral salpingo-oophorectomy, as advised for FIGO IA stages.
The research protocol was approved by the Institutional Ethics Committee before the study began. As the study was based on a retrospective analysis of existing administrative and clinical data, the board waived the requirement for informed consent. Demographic, preoperative, intraoperative, and postoperative data were retrieved from patient medical records. 
3,14
Surgical approach was a decision of the operating surgeon, according to the best interest of the participant and surgeon experience. Three experienced surgeons performed most of the surgeries.
The technique for surgically staging EC was defined in accordance with the FIGO recommendations: hysterectomy with bilateral salpingo-oophorectomy with or without pelvic and paraaortic lymph node dissection after intraoperative frozen section in indicated cases.
15 Extrafascial hysterectomy and bilateral salpingo-oophorectomy were always performed. The technique for laparoscopic hysterectomy only included total laparoscopic approaches and excluded laparoscopic assisted techniques. Patients with low-risk disease (grade 1 or 2, endometrioid histology, myometrial invasion < 50%) were not required to undergo lymphadenectomy. In all other patients, pelvic and paraaortic lymph nodes who were enlarged or suspicious were removed, and lymphadenectomies were performed when it was technically possible. Women who did not undergo at least sampling of pelvic and paraaortic lymph nodes were considered to be incompletely surgically staged. Cytoreduction was often performed when metastases were evident. An omentectomy was performed for patients with serous and clear cell histology.
Patient clinical files and documented laparoscopy conversion to laparotomy, operative time, need for blood transfusion, intraoperative and postoperative complications, dates of surgery and discharge, and adjuvant cancer therapy (radiation, chemotherapy or hormonal therapy) were retrospectively investigated. Intraoperative injuries were quantified by number and categorized as hemorrhagic shock, visceral injury, vasculo-nerve injury, vaginal laceration and uterus laceration. Postoperative adverse events were quantified by number and categorized as reintervention, due to wound dehiscence, wound or abdominal infection, hemoperitoneum, thromboembolic events, neuropathy, ileus or bowel obstruction and incisional hernia.
Standardized pathology evaluation was done by the local pathologist, documenting the uterus weight and the number of nodes removed and the number of positive nodes at each of the three regions (left and right pelvic and paraaortic). The FIGO staging and prognostic criteria (depth of myometrial invasion, cervical involvement, lympho-vascular invasion, metastatic sites and peritoneal cytology results) were also evaluated.
Postprocedure follow-up was done 1 month postoperatively, and, then, every 4 months for the first 2 years, every 6 months for the following 3 years, and, then, annually thereafter to evaluated recurrence, treatment and survival. 16 Recurrence was assessed during the study period, which means that only the first-year group completed a 5-year follow-up. Adjuvant therapy was done according to the national guidelines. Continuous data not normally distributed were compared using the Student t-test for average comparisons and categorical data were compared using the Chi-squared and Fisher exact tests. To deed analysis of continuous data, it is presented also as medians with interquartile ranges (IQRs) and numbers and percentages for categorical data. A statistical analysis of patient survival was made considering two events: death or recurrence. The Kaplan-Meier test was used to analyze the time variable counted in months, counted from the date of surgery and the date of the event. The Cox-Mantel test was used in survival analysis. A p-value < 0.05 was considered as statistically significant. All analyses were made using SPSS version 25 (IBM, Armonk, NY, USA).
The body mass index (BMI) was calculated as weight in kilograms divided by the square of height in meters. Obesity was considered when BMI was 30 kg/m2.
Results
A total of 162 patients were selected for this study. 24 patients were excluded according to the criteria described above. This resulted in a final sample of 138 patients, 41 of whom underwent staging by laparoscopy and 97 who were submitted to staging by laparotomy (►Fig. 1).
The patient characteristics are shown in ►Table 1. The age and BMI did not differ significantly between the groups. The median age of patients was 67 years (IQR, 60 to 74 years) and 95.7% of the patients were older than 50. The median BMI was 30 Kg/m2 (IQR, 27 to 33 Kg/m2) and 48% of the included patients were obese. The distribution by surgical stage, histologic grade and histologic diagnosis was similar for the two groups (►Table 2).
There was no statistically significant between the two groups concerning the type of surgery, number of nodes excised or uterus weight (►Table 3). Lymph nodes were histologically documented from the pelvis in 73.9% (n ¼ 34) of laparotomy patients and 68.8% (n ¼ 11) of laparoscopy patients (p ¼ 0.19). Both paraaortic and pelvic lymph nodes were identified in 65.3% (n ¼ 30) in laparotomy patients and 43.8% (n ¼ 7) in laparoscopic patients (p ¼ 0.68). Advanced surgical stages (stage III or IV) were found in 20.6% of laparoscopy patients and 17.0% of laparotomy patients. The median operative time for the laparotomy group was 130 minutes (IQR, 105-160 minutes) and for the laparoscopy group it was 175 minutes (IQR, 130-280 minutes) (p < 0.001). There were 2 patients (4.9% of the total of laparoscopy group) who required conversion to laparotomy to complete the procedure due to poor exposure. The rates of intraoperative complications showed no difference between the 2 groups (4.1% for laparotomy vs 12.2% for laparoscopy, p ¼ 0.88) (►Table 4). Postoperative complications were significantly more common in laparotomy patients than in laparoscopy patients (23.7% vs 7.2%, respectively; p ¼ 0.005) (►Table 4).
The median length of stay for laparotomy patients was 7 days (IQR, 6-8 days), and the median length of stay for the laparoscopy patients was 3 days (IQR, 3-4 days) (p < 0.001), of which 1 day preoperatively and 1 day postoperatively. There were no differences between the adjuvant treatment after surgery (►Table 5).
Comparing the recurrence rate, there was no significance between the surgical approaches: in laparotomy, it occurred in 5 patients and in laparoscopy, it happened in 2 patients (5.1% v 4.9, respectively; p ¼ 0.50). The estimated number of months of survival to recurrence was 63 months for patients undergoing laparotomy and 46 months for patients who underwent laparoscopy. When comparing the survival time to recurrence, the differences did not show statistical significance (p ¼ 0.65). There were 14 deaths during follow-up: 11 from the laparotomy group and 3 from the laparoscopy one (11.3% vs 7.3%, respectively; p ¼ 0.404); none occurred in the 30-day postoperative period. Deaths were secondary to progressive stage IVB cancer in 9 cases; due to stroke in 1 case; and pulmonary infection in 2 cases. In 2 patients, the cause of the death was not accessible in the system, possibly because they occurred in a different country. The estimated number of months of survival to death was 63 and 45 months in laparotomy and laparoscopic patients, respectively. When comparing the survival time to death and given the low number of cases, the differences did not show statistical significance (p ¼ 0.56). 
Discussion
This retrospective, single-institute study emphasized the safety and feasibility profile of laparoscopy in the surgical staging of EC when compared with the classical approach by laparotomy. Despite the benefits of laparoscopic surgical staging, this technique is not risk-free. Potential major complications include injury to major vessels or nerves, lymphedema, and associated cellulitis.
8
Due to the increasing worldwide experience in the use of laparoscopy for EC, the criteria are rapidly changing, but laparotomy remains an option, classically in those with a large uterus, metastatic disease and BMI greater than 35 kg/m 2 , even though the decision seems to be ultimately center and surgeon-related.
10
Differences in the number of lymph nodes removed between the two approaches were secondary to intraoperative decisions based on operative morbidity or another individual surgeon bias. An important potential limitation of laparoscopic EC staging is the difficulty of using this technique to dissect the paraaortic nodes. To reach this level laparoscopically, advanced skills are required, and possibly, special techniques. 17 The role of comprehensive surgical staging including a systematic retroperitoneal node dissection for all patients is unclear and not consistently recommended. 2, 18 There is ongoing controversy over whether pelvic and paraaortic node sampling or complete lymph node dissection (LND) should be performed. 19 The status of both the pelvic and paraaortic lymph nodes should be assessed intraoperatively in intermediate/high risk of recurrence patients, as advised by the FIGO surgical and pathologic staging system. 20 However, the type and extent of LND were not specified. Advanced surgical stage was detected in about ⅙ of the patients staged by laparoscopy and all these patients had a complete surgical staging performed, which may lead one to assume that the laparoscopic approach is effective in the advanced stages of endometrial carcinoma.
The laparotomy group included all the patients that were initially approached by diagnostic laparoscopy, according to local protocol, and that had their staging performed by laparotomy due to a frozen pelvis, for instance. That is probably the reason why the rate of conversion was lower than in other studies, as well as the fact that all laparoscopic surgeries were performed by only two experienced surgeons.
2,10,12
Overall results in this study coincide with those in literature: no statistically significant difference in the rate of perioperative death, blood transfusion, visceral or vascular injury; fewer severe postoperative adverse events in the laparoscopy group and similar rates of intraoperative complications. Although operative time was longer for laparoscopy, the hospital stay was shorter compared with laparotomy.
9,10,12,13,21-23 A limitation of this study is that authors cannot draw definitive conclusions about survival or recurrence-free interval because, in most cases, the follow-up period was too short, and the number of cases was small. Successful laparoscopy, being a less invasive procedure, results in less pain, faster recovery and a significantly reduced length of hospital stay.
This study indicates that surgical staging of EC can be performed using laparoscopy without increased intraoperative injuries, with fewer postoperative complications, and with a shorter hospital stay. This makes laparoscopy worth the extra operative time and the surgeon's investment in training.
10
It is not possible to recommend a single systematic approach to the surgical staging of EC nowadays, but laparoscopy is undoubtedly an excellent option and possibly the preferable choice in a large percentage of cases. This study strengthens the possibility of opting for laparoscopy in EC staging for selected patients. Nevertheless, an individual assessment of each patient is warranted, even for experienced laparoscopic surgeons, and the risks and benefits of laparoscopic surgical staging will continue to influence which is the best operative approach for a given patient.
Laparoscopic staging should only be performed by a surgeon with experience in laparoscopic hysterectomy and lymph node sampling.
Despite the many benefits that the laparoscopic approach exhibits in the surgical staging of EC, there are still a very limited number of departments worldwide that are fully prepared to offer this kind of treatment approach. This study reveals only partially the difficulty and limitations of the technique and serves as base for comparison and/or inspiration to other centers that are still developing their ability to opt for the minimal invasive approach in such situations.
Conclusion
Laparoscopic surgical staging for EC has been shown to be safe and feasible with an experienced team. This study demonstrated the safety of the laparoscopic approach, with lower postoperative complication rates and shorter hospital stays, when compared with the approach by laparotomy.
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